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/’\ EXPERIMENTAL FIELD USE OF POWDERED RUBBER
IN BITUMINOUS PLANT-MIX SURFACING

This report covers the installation of a test section of
bituminous plant-mix surfacing to which was added reclaimed
powdered rubber, The section is located in District IITI, between
Auburn and Applegate, on road III-Pla-37-4, U. S. Route 40.

During the last two or three years, the additlon of rubber
either in reclaimed powder form or crude natural rubber has been
advocated by the rubber industries. The addition of rubber to
asphalt pavements is not a recent developmeht. Just prior to the
second world war, experimental test sections containing rubber
had been placed in the East Indies and some European countries,

and reportedly are still in good condition.

o
The advantages claimed for rubber-bituminous mixtures are:
1, Improved stabiiity due to lower
temperature susceptibility.
2. Better sealing quality, thereby
preventing water from seeping
through the surface mixture.
3, Reduction in maintenance
expense, and
L, DBetter nonskid properties.
During 1949 and 1950, experimental rubber-bituminous
mixtures were placed in other states, such as Virginia, Ohio,
TPexas, Massachusetts, Minnesota and others.
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o The California experimental section is a part of the newly
constructed four lane divided highway between Auburn and Applegate
constructed during 1950 under Contract 51-3TCL, The test section
is confined to the outer eastbound lane onrly and extends from
Station 200450 to Station 230+11, or a distance of 2961 ft.
Approximately one half of this distance is on a 1.8% grade and
the other one half on a 5.9% grade. The outer lane, especially
on the steeper grade, will be subjected to rather heavy truck
traffic and it was felt thét the advantages from the addition of
the rubber, if any, should be more easily discernable in the
heavily traveled lane. Small identification markers are placed
along the right of way to indicate the limits of the experimental
section (See Fig. 10).

It was planned to add approximately 5% and 7% of rubber by
weight of the asphalt to the plant-mix. Therefore, the length of
the section was divided into three portions, the two ends to con-
tain about 7% of rubber and the middle portion 5%. This arrange-
ment permitted the placing of both mixtures on the flat grade as

well as on the steep grade., The attached drawing, Fig. 1,

illustrates the layout.

Construction:

The plant-mix surfacing conformed to Section 28 of the
Standard Specifications, 3/4 in. maximum size aggregate, with

150-200 penetration paving asphalt as the bituminous binder.
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P The aggregate consisted of Bear River crushed gravel and the
asphalt was obtained from the Five C Refining Company. The‘
regular plant-mix surfacing contained an asphalt content of 4.1%
but an additional 0.1% of asphalt was added for the asphalt-
rubber mixture to take care of the abgorptiveness of the powdered
rubber. The structural section consisted of a two inch thick
surface course placed with a Barber Greene finishing machine on a
two inch blade spread leveling course. The rubber was added to
the surface coursé only. The base was cement treated with 3% of
cement.

The powdered reclaimed rubber in the amount of one ton was
furnished to the State free of charge by the Firestone Rubber

Company and was delivered to the job in sacks weighing about

e
115 1b. each., A grading analysis of the rubber was as follows:
#1, mesh 100% Passling
8 99 "

16 99 "
30 6% "
50 17 "
100 2 "
200 1 n
270 1 w
A bateh consisted of 4000 1b, dry aggregate and 168 1b, of
asphalt., As the rubber was to be only 5% to 7% by weight of
the asphalt, the amount added per batch was 8.40 1b. and 11.76
1b., respectively. Due to the vibrations of the plant, it was
not practical to weigh out such small quantities. Therefore,
a calibrated container was used and the proper amount of rubber
was added by volume measurement.

-3
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. The rubber was added to the dry mix by means of an improvised
chute from a platform constructed above the plant operator. The
charge was then mixed dry in the pugmill for a period of approxi-
mately 20 sec. to thoroughly distribute the small amount of
rubber. The asphalt was then added and mixing continued for a
period of 35 sec.

The total tonnage of asphalt-rubber mixture was 436.95 tons.
Based on 2000 1b, of powdered rubber furnished, a recalculation
showed@ that actually only about 6.6% of rubber was used for the
intended 7% portion and 4.8% for the intended 5% portion.

The mix was hauled in trucks from the plant site to the job
and spread with a Barber Greene finishing machine in the conven-
tional manner. The materials were mixed at a plant temperature

o of about 300°F and spread on the road at an average temperature
of 250°F, No noticeable differences between the mix containing
rubber and no rubber were observed during spreading or compaction
operations. Tests made in the Laboratory on four samples of the
rubber mixture, when compared with those of the regular routine
field samples from this job, showed no noticeable differences in
test results except there appears to be some tendency towards
higher cohesion results with the rubber mixture.

A table showing test results of samples representing the

rubber mixture is attached.
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Cost Comparison:

The cost of placing the experimental section, exclusive of

the rubber, was $2365.00 or

82365, - 85.42 per b ] |
437 Tons $5.42 p on of asphalt-rubber mix

The cost of an equivalent section of regular plant-mix
surfacing based on bid prices would have been -

Aggregate 419 tons at 322.62 = $1098.00
$20 =

Asphalt 18 .00 360,00
$14,58,00
or $l458, = s
37 Tons $3.34 per ton of regular mix,
Net Cost of Experiment -
$2365,00
-1458,.00
$ 907.00
or $907. = $2,08 Extra Cost per ton of
437 Tons asphalt-rubber mix,

(Rubber furnished free)
or 62% increase over
regular mix.

The above cost comparison throws an extremely unfavorable
balance on the rubber mixture., In this cost 1s 1included the
erection of a platform for adding the rubber, additional dry
mixing time, standby time for trucks, etc. The lncrease in price
per ton for the rubber mixture cannot be considered a critericn
had the surface mixture for the entire job been set up as a
rubber-asphalt mixture., If this had been the case, the powdered
rubber would have been added to the asphalt at the refinery and

the additional cost would have been the cost of the rubber plus

the time required to mix the rubber with the asphalt.
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o~ Although the powdered rubber for this experimental section was
furnished free of charge, the cost per pound in the summer of 1950
was approximately fifteen cents for reclaimed rubber and forty five
to fifty cents for natural rubber. Assuming an average plant-mix
surfacing requiring about 4.,5% of asphalt and adding 5% rubber (by
weight of the asphalt}, the estimated cost of the rubber per ton

of plant-mix would be

90 1b. of asphalt per ton
Le5 1lb. of rubber per ton

2000 1lb. x «0L5
G0 1lb. x +05

h4e5 1be x § 0,15

approximately 68¢ per ton of
mix using 5% reclaimed rubber

approximately $2.00 per ton

Le5 1be x § 0.45
using 5% natural rubber.

With an average price per ton of plant-mix surfacing of
P $4 .85 quoted on contract jobs Quring the first eight months of
1950, this would mean an increase of from 14% to L4L1%, depending
upon whether reclaimed or natural rubber was used. Calculating
this on a per mile basis for a 24 foot wide pavement and a 2 inch
thick surface course, the respective costs would be: .

Regular Plant-Mix ~ per mile approXe & 7370,

Plant-Mix 5% Reclaimed ‘
Rubber added " " & 8L02.(Estimated)

Plant-Mix 5% Natural
Rubber added " " $10392, "

It is too early to predict whether the beneficial effects
derived from this treatment will be sufficient to warrant the
increased cost of the surfacing. However, pased on reported

experience elsewhere, 1% ig doubtful if the extra cost of adding

P rubber can be justified.

bm
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— The experimental section was placed August 21, 1950. The pave-
ment was subjected to some intermittent traffic during construction
and was opened to traffic in October 1950, Profilograph records of
the experimental rubber treated section and also of the adjacent
pavement which had no rubber added to the mix were obtained on
November 29, 1950. There was no discernable difference in rough-
ness or riding qualities between these sections., An inspection of
the pavement made on Februery 14, 1951 showed no apparent differ-
ence between the experimental section containing rubber and the
rest of the job without the addition of rubber. (See Fig. 6, 7, 8,
9) Undoubtedly, it will be some time before any conclusions from
the rubber treated sections can be drawn. It i1s planned to obtain
skid resistance measurements of these sections at a future date.

o The construction of the experimental section was initiated by
¥r. R. M. Gillis, Deputy State Highway Engineer, with the instal-
lation to be under the general direction of Headquarters Labora-~
tory with Mr. T. E. Stanton, Materials and Research Engineer, in
charge, The Firestone Compaly was notified as to the date of
irstallation but no representative was present. The project is
located in Highway District III of which kr, C. H. Whitmore is
pistriet Engineer, Mr. F. D, Hillebrand was Resident Engineer on
the project and he and his assistants cooperated to the fullest
extent., Fredrickson Bros. was the contractor. The writer was

present as a laboratory representative during the placing of the

experimental mixture.
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EXPERIMENTAL RUBBER PAVEMENT
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Fig. 10 Small merkers at shoulders
" idenbtify experimental section

" generdal view of experimental
. - gection looking east

Plant-Mix without Rubber-left

Pictures taken February li, 1951

A N |
——
Fig. 12 Plent-Mix with Rubber - right °
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